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Before an analysis of target position error can be performed, the equations defining the problem geometry must be derived. In the following derivation, the target position is described as a function of those parameters which are both pertinent to the problem geometry and capable of being measured by onboard equipment in the Scout helicopter. The following parameters are considered: Scout UTM coordinates, Scout altitude, Scout heading, Scout attitude with respect to local vertical, azimuth and elevation angles of the target relative to the Scout body axis, and slant range from the Scout to the target. 
Finally, a rotation about an angle <J> (roll) Is performed about the Xi axis as illustrated in Figure 4 . It is worth nothing here that equation (8) Then, if we pick can be calculated as k^g = i ^A-T -A s ; *" "*" V1 T e can be determined by equation (8a) above. The matrix equation 11 defines the total error in target position as a function of the nine Scout-target variables X s , Y s , Z s , H, E, <|>, a, e, and Rxs and the nine associated errors, e^.
DERIVATION OF ERROR EQUATIONS

ANALYSIS OF THE ERROR EQUATIONS
Assume that the nine Scout-target variables have been assigned specific values and, therefore, the matrix elements in equation (11) have been fixed. Let these elements be denoted C.. (i ■ row; j ■ column). Next, assume that the ei are independent, normally distributed random variables with density functions.
It can then be shown that the density functions corresponding to the random variables 9 E x -^ C U ej 9 Ey * £ Co-« e-j j-i It is clear from Table 3 that, within the range of Scout-target state parameters chosen, the navigation errors (e x and e v ) and the heading error (efl) are the major contributors to the target location error in the x-y plane, which is the plane of the UTM grid. For this reason it was decided to take a more detailed look at the relationship between navigation error, heading error, and total error. Realizing that the contribution to the total error from heading error is dependent on range, six runs were made with all parameters and errors as in Tables 1 and 2 except that the parameter r was held constant throughout each run. The results of each run were then a function of r which assumed values ranging from 1,000 meters for the first run to 6,000 meters for the sixth run. Table 4 shows the results of those runs. 
CONCLUSIONS
Within the context of this report, it is clear that the navigation and heading system errors have the most significant impact upon target location error. This is demonstrated by the data presented in Tables 3 and 4. Tables  5 through 10 demonstrate that, for large navigation errors, the target location CEP is relatively insensitive to changes in heading errors and changes in range. For smaller navigation errors, the contribution from heading errors becomes increasingly significant for increasing range. As seen in Table 10 , for instance, with r = 6,000 meters and navigation error = 50 meters, the target location error increases from 67.16 meters to 181.7 meters (a factor of 2.7) as the heading error increases from 0.5° to 2°.
Finally, it should be emphasized that when using the results presented in this report, one must be mindful of the fact that all system errors, including navigation and heading, have been assumed to be independent when, in the real world, this may not be the case.
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